Abstract: A new series of two types of acyclic binuclear Schiff base complexes, prepared by the template condensation of N-aminopyrimidine and 2,3-butandion in the presence of Cu(II), Ni(II), Co(II) and Zn(II) in n-BuOH solution, were analyzed and characterized by elemental analyses, IR and electronic spectroscopy, conductivity and magnetic measurements. From the conductivity measurements, it is concluded that the complex of Ni II is a 1:1 type of electrolyte. All the complexes have sub-normal magnetic moments in accordance with their binuclear nature. The thermal behaviour of the complexes was studied by thermogravimetry.
INTRODUCTION
The synthesis of cyclic and acyclic organic substrates which preferentially interact with particular metal ions is of fundamental importance in many areas of chemistry. 1, 2 The majority of the ligand systems employed in model studies are derived from Schiff bases. 3 Amino heterocycles containing two or more potential donor centers play an important role in the study of comperetive reactivity of ambidentate ligand systems. 4 Moreover, transition complexes containing an imidazole or pyrimidine ligand are commonly found in biological studies and play important roles in processes, such as catalysis of drug interaction with biomolecules. [5] [6] [7] Recently, the synthesis and chracterization of heterocyclic Schiff base complexes obtained from N-aminopyrimidine was reported. [8] [9] [10] [11] In this paper, recent research on the template reactions of N-amino pyrimidine-2-one with 2,3-butandion in the presence of copper(II), nickel(II), cobalt(II) and zinc(II) ions a result of (2+1+2) Schiff base condensation complexes is re-ported. New binucleating complexes were obtained and characterized by elemental analyses, UV-VIS and IR spectroscopy, magnetic measurements, and thermogravimetry.
EXPERIMENTAL

Materials
All solvents and 2,3-butandion were obtained from Fluka and Aldrich. The metal salts Cu(AcO) 2 ·H 2 O, Co(AcO) 2 ·4H 2 O, Zn(AcO) 2 ·2H 2 O and NiCl 2 ·6H 2 O were obtained from Merck. All solvents were dried and purified before use. N-Aminopyrimidine (1-amino-5-benzoyl-4-phenyl-1H pyrimidine-2-one) was prepared as described in the literature. 12 
Physical measurements
Elemental analyses (C, H, N) were performed using a Carlo Erba 1106 elemental analyser. Chlorine was determined gravimetrically as AgCl. The IR spectra were recorded using the KBr disc technique (4000-400) cm -1 on a Bio-Rad-Win-I.R. spectrophotometer. The electronic spectra in the range 200-900 nm range were obtained in DMF on a Unicam UV2-100 UV/VIS spectrophotometer. Magnetic measurements were carried out by the Gouy method using Hg[Co(SCN) 4 ] as the calibrant. Molar conductances of the Schiff base metal complexes were in DMF at room temperature using a Jenway model 4070 conductimeter. Non-isothermal TG curves of the complexes (5±8 mg) were recorded on a Shimadzu-50 thermal analyzer at a heating rate of 10°C min -1 between 25°C and 800°C under a N 2 atmosphere.
Preparation of the Schiff base complexes
1-Amino-5-benzoyl-4-phenyl-1H pyrimidine-2-on (AP) (0.582 g (2 mmol), was dissolved in 30 cm 3 Table I and Table II . All the complexes were of a non-electrolyte type, as the measured conductivities were in the range 5.1-9.5 S cm 2 mol -1 , except for the Ni(II) complex (74.1 S cm 2 mol -1 ). The molar conductance value of the Ni(II) com-plex in DMF was in good agreement with a 1:1 electrolyte. The conductance value indicates that the coordinated chloro group is replaced by solvent molecules. 13 
IR Spectra
In all the complexes, no peaks corresponding to unreacted primary amines or carbonyl groups were present. The most relevant IR absorption bands from the spectra of the complexes, along with their assigments, are given in Table II . All the complexes show a strong absorption band in the region 1600-1610 cm -1 , attributable to the azomethine groups. This observation indicates the condensation of carbonyl and amino groups with the involvement of the nitrogen atom of the azomethine n(C=N) group in the complexes. [8] [9] [10] [11] As a general remark, a broad band in the range 3290-3500 cm -1 was observed in the spectra of all the complexes. This band may be assigned to water molecule -OH stretching vibrations. The spectrum of all the complexes displays n(C-O) at 1485 -1580 cm -1 indicating the presence 
Magnetic moments and electronic spectra
The electronic spectra of all the complexes were recorded in DMF. The electronic spectrum of the copper(II) complex shows only two weak d.d. transitions at 490 and 765 nm. The room temperature magnetic moment of 1.59 m B Cu atom for [Cu 2 (APB) 2 (AcO) 4 ]·5.5H 2 O, indicates that, as expected, magnetic exchange occurs between the two copper sites. On the basis of the magnetic data, the copper(II) complex probably has a binuclear structure with ketonic oxygen bridges. The copper(II) complex with L'H 2 and L''O 2 , a tridentate, has been found to have two acetate groups in the coordination sphere. 11 The electronic spectra of the cobalt(II) showed rather d-d transition in the visible region of the spectrum. The bands at 460 and 503 nm may be assigned to 4 T 1g ® 4 T 1g (P) and 4 T 1g ® 4 A 2g transitions as expected for a cobalt(II) octahedral complex. 15 The magnetic moment value, 2.82 m B (300 K) per Co atom obtained for the milk-brown complex was in the range expected for an octahedral complex.
The [Ni 2 (APB) 2 Cl 4 ]·4H 2 O complex shows two absorption bands at 571 and 483 nm which are attributed to 3 A 2g ® 3 T 1g (F) and 3 T 1g (P) transitions, respectively, on the basis of an octahedral geometry. The complex is also paramagnetic with a low µ eff value (1.83 m B per nickel) at room temperature. This may be caused by a strong nickel-nickel interaction. The magnetic moment value for the nickel(II) complex fall in the range usually observed for octahedral nickel(II) complexes.
Thermal analysis
The thermal decomposition of all complexes was investigated (Table III) . The TG curves indicate that the decomposition is a multiple step process and that the final residual weight corresponds to the metal oxide. The copper(II) complex was stable up to 38°C after which its decomposition started and was complete at 578°C
. The copper(II) complex decomposed and produced 2CuO as the residue in five steps in the temperature ranges 38-205, 205-260, 260-335, 335-362, 362-578°C , corresponding to the loss of 5.5H 2 O, 2CH 3 COO, 2CH 3 COO, 2L''O and 2L', respectively. The nickel(II) complex was stable up to 35°C after which its decomposition started and was completed at 575°C. The nickel(II) complex decomposed and produced 2NiO as the residue in three steps in the temperature ranges 35-90, 90-414, 414-576°C, corresponding to the loss of 4H 2 O, 4Cl and 2L''O and 2L', respectively. The cobalt(II) complex was stable up to 34°C after which its decomposition started and was completed at 496°C. The cobalt(II) complex decomposed and produced Co 2 O 3 as the residue in three steps in the temperature ranges 34-117, 117-262 and 262-496°C, corresponding to the loss of H 2 O, 2CH 3 COO and 2CH 3 COO, 2L''O and 2L', respectively. The zinc(II) complex was stable up to 32°C after which its decomposition commenced and was completed at 612°C. The zinc(II) complex decomposed and produced 2ZnO as the residue in four steps in the temperature ranges 33-192, 192- Single crystals of the complexes could not be isolated from any common solvent, thus no definitive structure can be described. However, the analytical, spectroscopic, magnetic and TG data enabled the preduction of the possible structures, as shown in Fig. 1 
